Introduction
The concept of staff burnout, first described by American psychologist Herbert Freudenberger in 1974, 1 represents a syndrome with several associated symptoms, including exhaustion, frustration, and a feeling of failure, which compromises work performance. 2 Three major dimensions or elements have subsequently been described, namely, emotional exhaustion, depersonalization, and reduced personal accomplishment, 3 which can be measured by the Maslach Burnout Inventory (MBI).
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Brown et al palliative care physicians 4 and 32% to 43% among European family doctors in 12 countries. 2 For American physicians, burnout was estimated to affect as many as 54.4% in 2014, an increase of ~9% compared with 2011 data. 5 This syndrome transcends specialty, being well documented across physician groups, including family and other primary care physicians, 2, 6 emergency medical personnel, 7 and various other specialists. 4, 8, 9 In addition, burnout appears early in medical careers, even among residents 10 and interns. 11 The burnout syndrome has significant negative consequences for the affected practitioner. These include greater job dissatisfaction, 12 increased reports of medical errors, 13 and an enhanced risk of psychopathology. 14, 15 Equally important is the observation that physician burnout also affects patients, leading to lower empathy, 16 poorer patient satisfaction, 12 and decreased patient adherence. 13 Ultimately, an impaired physician undermines safe and effective health care delivery.
The prevention and effective management of this syndrome is therefore an important health care objective. To achieve this, a comprehensive understanding of its various causes is crucial. Its etiology appears multifactorial, involving a demanding workload, 14 diminished work-related control, 13 difficulty balancing personal and professional responsibilities, 14 and coping strategy. 17 Lack of empathy, 16 assertiveness, 18 and emotional intelligence 12 have also been associated with burnout. In addition, other psychological factors including personality 19, 20 may be important. Personality encompasses an individual's unique way of interacting with the environment 21 and has been categorized by the Five Factor Model into five dimensions: openness to experience, conscientiousness, extraversion, agreeableness, and neuroticism. 22, 23 Several associations have been reported between personality and physician burnout, including among family medicine residents, 24 various physician groups, 17, 25 and consultants. 26 However, the association between personality and burnout among primary care physicians is not well documented. This multisite study therefore sought to evaluate the association between personality type and physician burnout among primary care physicians in two distinct geographic locations: Canada and Jamaica.
Methods
This was a cross-sectional survey of primary care physicians in Canada and Jamaica. It was simultaneously approved by the research ethics boards of both the St. Michael's Hospital (Ontario, Canada) and the University of the West Indies (Kingston, Jamaica). Informed consent was sought and obtained from all participants. survey An electronic anonymous survey was sent by e-mail to all potential participants. A reminder e-mail was sent 1 month later. The electronic survey was housed on the FluidSurveysTM website and removed 1 month after the reminder e-mail was sent out. Participants were able to complete the survey without the need to enter any personally identifiable information and received their results automatically from the electronic survey software.
The survey consisted of three sections: 1) demographics, 2) questions related to physician burnout, and 3) questions related to determining personality type. Demographics questions explored age, gender, practice setting, years in practice, and number of hours per week spent in patient care. Physician burnout was assessed by the MBI Human Services Survey (MBI-HSS), which consists of three subscales: accomplishment, emotional exhaustion, and depersonalization. 2 Those with a low score on the accomplishment subscale and a high score on the exhaustion and depersonalization subscales were considered to be suffering from burnout. The cutoffs for low/ moderate/high burnout were as follows: accomplishment, ≥40/34-39 /≤33; emotional exhaustion, ≤18/19-26 /≥27; and depersonalization, ≤5/6-9 /≥10. The Big Five Inventory (BFI), which measures five components of personality (extraversion, agreeableness, conscientiousness, neuroticism, and openness), was used to determine personality type. 22, 23 The survey was estimated to take 20-25 minutes to complete. At the completion, participants received their results (ie, personality type and burnout scores), as well as resources related to burnout.
statistical analyses
Descriptive analyses categorized respondents by age group, gender, role, location, years in practice, practice setting, and patient load. Respondents were further characterized by personality type and burnout dimensions, which were stratified by location. Bivariate analyses (correlation) were used to 
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Brown et al determine the relationship between burnout and personality type, as well as between these and other demographic variables. Statistical analyses were performed using SAS software, version 9.4 (SAS Institute Inc., Cary, NC, USA). A P-value <0.05 was considered statistically significant.
Ethics approval and informed consent
This study was approved by the research ethics boards of both the St. Michael's Hospital (Ontario, Canada) and the University of the West Indies (Kingston, Jamaica). Informed consent was sought and obtained from all participants.
Results Demographics
There were a total of 77 respondents (response rate of 19%). As shown in Table 1 , among those who identified their location, 30 (54%) were from Canada and 26 (46%) from Jamaica. Females accounted for 46 (79%) of participants, and 50 (86%) were older than 30 years of age. Thirty-six (62%) identified themselves as family physicians or residents, with the remainder categorizing themselves as general practitioner or other.
Participants exhibited a wide range of experience, with the largest category being those who practiced for >20 years (23 [40%] ) and the smallest including those practicing between 11 and 20 years (10 [17%]). Thirteen (22%) reported practicing for up to 5 years. Thirty-one (40%) participants were affiliated with an academic health center, while ~20% were affiliated with either a hospital (n=15), solo private practice (n=14), or with either a health center or other setting (n=16). Thirty-four (59%) reported seeing patients daily and 40 (70%) saw between 26 and 100 patients per week.
Burnout and personality type among primary care physicians
Burnout scores and personality types were assessed for all participants. Forty-nine (64%) completed the MBI-HSS in its entirety. Mean scale scores were 39.4±7.8 for accomplishment, 29.4±13.8 for emotional exhaustion, and 7.8±6.3 for depersonalization. Twenty-nine (38%) scored low on the accomplishment scale, while 26 (34%) and 15 (20%) scored high for emotional exhaustion and depersonalization, respectively (Table 2) , translating to high levels of burnout. There were no statistical differences for any of the scale scores between Canada and Jamaica ( Figure 1 ).
Other factors that may influence physician burnout were assessed (Table 3) . Males were found to score significantly higher on the accomplishment scale than females (P<0.05). Staff physicians (non-trainees) reported higher accomplishment scores than residents though the difference was not statistically significant. Participants who saw >100 patients per week also scored higher on the depersonalization scale (P<0.05). Age and years of practice were not statistically associated with any of the burnout dimensions in this sample. 
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Brown et al Table 4 association between personality and other demographics (mean score, sD)
Variable Extraversion
P-value
Agreeableness
P-value
Conscientiousness
P-value
Neuroticism
P-value
Openness P-value gender 
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Brown et al Forty-eight (62%) completed the BFI in its entirety. Mean scale scores, measured from 1 to 5, were 3.2±0.9 for extraversion, 4.0±0.6 for agreeableness, 3.6±0.7 for conscientiousness, 3.0±0.8 for neuroticism, and 3.5±0.6 for openness. Participants from Jamaica scored significantly higher on the conscientiousness scale (3.8±0.6 vs 3.4±0.7, P<0.05), while participants from Canada scored higher on the neuroticism scale (3.2±0.7 vs 2.8±0.8, P=not significant), though the difference did not reach statistical significance (Figure 1 ). Participant age was significantly associated with increased conscientiousness scores and decreased neuroticism scores (Table 4) . Increased years of practice was also significantly associated with a decrease in neuroticism (P<0.05). Staff physicians scored higher on conscientiousness (P<0.05), and agreeableness appeared to peak among participants who saw between 26 and 100 patients per week (P<0.05).
Personality type correlated with burnout dimensions
Correlations between personality type and burnout were assessed among the 48 (62%) participants who completed both the MBI-HSS and BFI scales. As shown in Table 5 , neuroticism was negatively associated with accomplishment (P<0.01), but positively correlated with both emotional exhaustion (P=<0.001) and depersonalization (P<0.01). Agreeableness (P<0.05) and conscientiousness (P<0.05) were positively correlated with accomplishment. Both were also negatively correlated with depersonalization (P<0.01 and P<0.05, respectively). Neither extraversion nor openness correlated with burnout in this sample.
Discussion
This study identified burnout as a common problem among primary care physicians and that the personality dimensions, neuroticism, agreeableness, and conscientiousness are correlated with primary care physician burnout.
Thirty-eight percent of participants scored low on the accomplishment scale, while 34% and 20%, respectively, scored high for emotional exhaustion and depersonalization, with no significant differences between Jamaican and Canadian participants. This high frequency of physician burnout among family physicians is consistent with previous surveys, for example, among US physicians 5 and European family doctors. 2 It also underscores the importance of better understanding this problem.
Among the potential causes of burnout is personality. 19, 20 The personality profile of the two physician groups was therefore explored. In this sample, mean scale scores for all personality types were between 3.0 and 4.0, with significantly higher scores on conscientiousness and a trend toward lower neuroticism among the Jamaican participants. This is in general agreement with Schmitt et al, who compared the big five personality traits across 56 nations. 27 Unlike the trait extraversion, which demonstrated similar mean levels across most world regions including North America and Africa, the authors reported differences in mean neuroticism and conscientiousness scores between these regions. Specifically, the African region scored higher on conscientiousness and lower on neuroticism than all other world regions. 27 Therefore, the differences reported here between Canada and Jamaica could simply reflect population-level variations based on cultural differences. The fact that this study did not also demonstrate differences in agreeableness and openness between the two populations may be due to the modest sample size.
Associations between personality and burnout have long been reported. 24, 25 In the present study, neuroticism was the only personality type associated with all three burnout dimensions; higher levels of neuroticism were associated with lower levels of accomplishment and higher levels of emotional exhaustion and depersonalization. This finding is consistent with recent studies of physicians 17 and oncology nurses. 28 Thirty years ago, McCranie and Brandsma also found correlations between burnout and several Minnesota 
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Multiphasic Personality Inventory (MMPI) scales: obsessive worry, social anxiety, dysphoria, withdrawal from others, low self-esteem, passivity, and feelings of inadequacy. 25 Neuroticism, as defined by the BFI, has been described to primarily comprise three facets, namely, anxiety, depression, and vulnerability, 27 and it could be argued that the above-mentioned MMPI scales overlap conceptually with these BFI facets. In addition, it seems intuitive that these facets may impair one's sense of accomplishment, particularly in a demanding and highly competitive profession. These occupational attributes could also negatively impact those who score high for neuroticism and increase the likelihood of emotional exhaustion and a sense of depersonalization.
On the contrary, both agreeableness and conscientiousness were positively correlated with accomplishment and negatively correlated with depersonalization. These findings are at odds with some studies. For example, conscientiousness was recently reported as a predictor of all three burnout dimensions among a group of health care employees, utilizing the inverse dimension "reduced personal accomplishment". 29 Others have reported negative correlations between all personality types (except neuroticism) and all three burnout dimensions, utilizing the Neuroticism-Extraversion-Openness Five-Factor Inventory questionnaire. 28 Notwithstanding the different study populations and instruments used, these conflicting results suggest a need for larger studies to further evaluate this relationship.
To further assess potential contributory factors, other variables were examined. We found that males scored higher for accomplishment. The role of gender in physician burnout is not clear with studies reporting both males 2 and females 30 at increased risk. This together with the under-representation of males in this sample makes further interpretation challenging. Participants who saw >100 patients per week also scored higher for depersonalization, while this patient load was associated with lower agreeableness, compared with participants who saw 26-100 patients per week. This inverse relation above 100 patients is not surprising considering the negative correlation between agreeableness and depersonalization. Similarly, staff physicians not only scored higher on conscientiousness but also showed a non-significant trend toward higher accomplishment. Interestingly, increasing age was significantly associated with increased conscientiousness and reduced neuroticism. These findings are consistent with reported age-related changes in personality, 31 although the present study did not find age-related changes in the other three dimensions. The reduced neuroticism with increased years of practice is possibly mediated by increasing age.
To the best of our knowledge, this is the first study to report an association between personality and burnout among primary care physicians in Canada and Jamaica; however, our findings correlated to those found among other health care providers. A recent study found that burnout was correlated with coping strategies that are emotion-focused, but negatively correlated with problem-focused strategies. 17 These authors differentiated between emotion-focused approaches like helplessness, which attempt to reduce the distressing feelings, and problem-focused strategies that target the root cause of the stress, for example, by altering it. In addition to the predictive value of neuroticism, they reported that self-confidence and social support seeking approaches, both problem-focused strategies, were independent predictors of increased personal accomplishment. However, the self-confident approach protected against depersonalization, while the helpless approach, an emotion-focused strategy, was a predictor of increased emotional exhaustion. Given the apparent multifactorial etiology of burnout, possible interaction between personality and coping strategy in the development of burnout is plausible. Accordingly, promoting problem-focused strategies among physicians, for example, utilization of a support hotline or social support group, might mitigate the negative impact of certain personality traits on the risk of burnout. 17 In fact, Deary et al reported emotion-oriented coping strategies as mediators of the relationship between neuroticism and job stress, while task-oriented strategies mediated the impact of conscientiousness on personal achievement. 26 These findings suggest that the impact of personality traits that reduce burnout may be supported, and traits that promote burnout may be mitigated, by appropriate coping strategies. Such strategies that modulate the impact of personality on burnout may be beneficial for optimal health care delivery.
Limitations
This study had a few limitations. The low response rate and preponderance of females (79%) could limit the generalizability of our findings and should be considered in the interpretation of our results. In addition, the modest sample size limited the extent of analysis that was considered practical. Also, being a cross-sectional survey, causation cannot be inferred. It is therefore anticipated that a larger sample will be evaluated with a more robust study design, for example, a cohort study.
Conclusion
In this multisite study, we found that burnout was a common problem among primary care physicians. Personality, particularly neuroticism, agreeableness, and conscientious- 
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Brown et al ness, impacted physician burnout. Strategies that modulate the impact of personality on burnout may be beneficial for optimal health care delivery.
